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Familial sarcoidosis: Report of a mother and her son

Introduction
Sarcoidosis is a multisystemic inflammatory disorder of unknown etiology, which is characterized by T-lym-
phocyte infiltration, granuloma formation, and impairment of the normal microarchitecture (1). Bilateral 
hilar lymphadenopathy, pulmonary infiltration, and skin, eye and locomotor findings are important clinical 
findings. Sarcoidosis develops in genetically predisposed patients as a result of the cellular immune re-
sponse triggered by one or more antigens (2). All races and ethnic groups can be affected. Some studies 
have shown that the class 2 MHC allele are associated with susceptibility to disease development and/
or with disease phenotype. The relationship between non-Human Leukocyte Antigen (HLA) genes and 
sarcoidosis has been investigated but the results are still incompatible (3). The existence of familial pre-
disposition is known for many years and familial sarcoidosis cases have been reported (4). In this case, we 
presented familial sarcoidosis cases observed in a mother and her son.

Case Presentations

Case 1
A 50-year-old female patient with complaints of bilateral ankle joints arthritis, morning stiffness, fatigue, and 
effor dyspnea was admitted to our rheumatology clinic. Patient medical history indicated that she had hyper-
tension lasting 2 years under control with antihypertensive drugs. On physical examination, bilateral ankle 
joint arthritis with reduced range of motion was detected. Laboratory tests, including hemogram, fasting 
blood sugar, urinalysis, and liver and renal function tests were normal. Acute phase reactants were exam-
ined: erythrocyte sedimentation rate (ESR): 45 mm/h (normal, <25 mm/h), C-reactive protein (CRP): 4.12 mg/
dL (normal, <0.5 mg/dL). Thyroid function tests, serum tumor markers, and serum amyloid A were normal. 
Serum angiotensin-converting enzyme (ACE) level was 156 mg/dL (normal, <45 mg/dL); serum calcium and 
25-hydroxy vitamin D3 were normal. Serologic tests were performed; complement, rheumatoid factor (RF), 
antinuclear antibody (ANA), antineutrophil cytoplasmic antibody (ANCA), and anticyclic cytrullinatedpepti-
dantibody (anti-CCP) were negative. On abdominal ultrasonography hepatosteatosis and myoma at the uter-
us was reported. Chest X-ray showed enlarged hilar lymphadenopathies (Figure 1). On thoracic computed 
tomography (CT), bilateral hilar and mediastinal lymphadenopaties (largest, 38×20mm) and multiple nodules 
spreading over whole areas but more significantly at the upper and middle zones of both lungs were reported 
(sarcoidosis grade 2; Figure 2). A chest disease specialist was consulted and endobronchial ultrasonography 
(EBUS) was performed. On histopathological evaluation noncaseating granuloma formation compatible with 
sarcoidosis was reported. In terms of extrapulmonary involvement (skin, eyes, neurosarcoidosis), the patient 
was investigated but no findings were detected. Differential diagnosis was conducted; lymphoma, fungal 
infection, and tuberculosis were excluded. The treatment was started with corticosteroids 32mg/day and hy-
droxychloroquine 200 mg/day. Six month later, clinical laboratory and radiologic regression was observed. 
The patient with fine general condition is in the clinical follow-up program.

Case 2
A 27-year-old male patient with complaints of bilateral knee and ankle joints pain, morning stiffness, and 
fatigue was admitted to our rheumatology clinic. Patient medical history indicated that his mother has had 
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sarcoidosis. Physical examination findings were 
normal. Laboratory tests were performed; he-
mogram, urinalysis, fasting blood sugar, and liv-
er and renal function tests were normal. Acute 
phase reactants were examined, including ESR, 

2 mm/h (normal, <25 mm/h) and CRP, 0.06 
mg/dL (normal <0.5 mg/dL). Thyroid function 
tests, serum tumor markers, and serum amy-
loid A were normal. The serum ACE level was 
92 mg/dL (normal, <45 mg/dL); serum calcium 
and 25-OH Vitamin D3 were normal. Serologic 
tests were performed; complement, RF, ANA, 
ANCA, anti-CCP antibodies were negative. On 
the thoracic CT, multiple mediastinal and bilat-
eral lymphadenopaties were detected. A chest 
disease specialist was consulted and EBUS was 
performed. Noncaseating granuloma was re-
ported on pathological examination (Figure 3). 

The patient was diagnosed with sarcoidosis and 
a nonsteroidal anti-inflammatory drug (NSAID) 
was started. Six months later, the patient’s loco-
motor system complaints was regressed and no 
pathologic findings in control thorax CT imag-
ing was observed. The patient with fine general 
condition is still in the clinical follow-up pro-
gram without any treatment. Informed consent 
was obtained from both patients.

Discussion
We report herein the familial sarcoidosis cas-
es in a mother and her son. While the mother 

Figure 1. Chest x-ray showed enlarged hilar 
lymphadenopathies

Figure 3. Noncaseating granuloma on patho-
logical examination

Figure 2. Thorax CT showed bilateral hilar and 
mediastinal lymphadenopaties

Table 1. Studies mainly examined the relationship between sarcoidosis and HLA genes

HLA genes	 Sarcoidosis relationship	 References

HLA-DQB1*0201	 Acute onset, better prognosis	 Rybicki et al. (6,8)

HLA-DRB1*0301	 Erythema nodosum, good prognosis	 Schurmann et al. (7) 

HLA-DQB1*1501	 Chronic disease	 Sato et al. (16)

HLA-DQB1*0602	 Severe disease	 Sato et al. (16)

HLA-DRB1*01 	 Negative association	 Grutters et al. (9)
HLA-DRB1*04	

HLA-DRB1*03 	 Predisposition	 Voorter et al. (17)
HLA-DRB1*11 
HLA-DRB1*12 
HLA-DRB1*14 
HLA-DRB1*15	

HLA-A9, HLA-B5, 	 Predisposition	 Celik et al. (18)
and HLA-B8	

Table 2. Studies mainly examined the relationship between sarcoidosis and non-HLA genes

Non-HLA genes	 Variant	 Sarcoidosis relationship	 References

ACE1	 I/D	 Predisposition	 Schurmann et al. (7)

CCR2	 64I	 Predisposition, Löfgren s/m	 Hizawa et al. (19)

CCR5	 Delta32	 Predisposition, parenchymal 	 Petrek et al. (20) 
		  involvement	

CCL5/RAN-TES	 -403G/A	 Extensive disease	 Takada et al. (21)

CTLA-4	 -318CT	 Eye involvement	 Hattori et al. (22)

IFNA	 551TG	 Predisposition	 Akahoshi et al. (23)

IL-18	 -607A>C	 Predisposition	 Takada et al. (21)

IL-6	 -174C	 Lung fibrosis	 Grutters et al. (9)

STAT-4	 SNP	 Predisposition	 Takada  et al. (21)

TGF-beta1	 Codon25	 Lung fibrosis	 Murakozy et al. (24)

VEGF	 +813C>T	 Predisposition	 Seyhan et al. (25)

TNF-alfa	 -308A	 Löfgren s/m	 Seitzer et al. (26)

BTNL2	 Rs2076530	 Predisposition	 Valentonyte et al. (27)

Annexin	 A11	 Predisposition	 Iannuzzi et al. (28)

MEFV	 12mutation	 Protective	 Kobak et al. (29)
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has had a more aggressive disease and was 
treated with corticosteroids, her son has had 
less complaints and the disease was regressed 
without any treatment. Both patients were 
investigated for extrapulmonary involvement 
but no findings were detected. Familial cases 
of sarcoidosis have been reported for years. 
Different trials have reported rates of familial 
sarcoidosis between 1% and 19% (5). In ear-
lier twin studies, the rate of sarcoidosis was 
reported to be higher in monozygotic twins 
compared to dizygotic twins. A Case-Control 
Etiological Study of Sarcoidosis (ACCESS) tri-
al revealed that the relatives of patients with 
sarcoidosis had a 5-fold higher risk of sarcoid-
osis compared to the control group (6). In an-
other study, while the risk of sarcoidosis was 
increased 80-fold among monozygotic twins 
in the Danish and Finish populations, this rate 
was detected to be increased only 7-fold in 
dizygotic twins (7). These observations sug-
gested that certain genetic variations could 
affect the development and the clinical pre-
sentations of sarcoidosis. In various studies, 
the correlation between Class 2 MHC alleles 
and the predisposition to the disease or phe-
notype was detected (Table 1). For example, 
a strong relationship was detected between 
HLA-DQB1*0201 and HLA-DRB1*0301 alleles 
and acute onset disease, erythema nodosum, 
and a good prognosis of diseases. Also, a cor-
relation between chronic and severe sarcoid-
osis and HLA-DQB1*1501 and HLA-DQB1*0602 
alleles were reported. While HLA-DRB1*01 and 
HLA-DRB1*04 were negatively correlated with 
sarcoidosis, HLA-DRB1*03, HLA-DRB1*11, HLA-
DRB1*12, HLA-DRB1*14, and HLA-DRB1*15 
genes were reported to represent an increased 
risk for sarcoidosis (8). In studies investigating 
the association between non-HLA genes and 
sarcoidosis (Table 2), TNF-308A allele gene 
polymorphism was detected to be correlated 
with Löfgren syndrome (9). In patients with sar-
coidosis, a correlation was detected between 
butyrophilin-like 2 gene (BTNL2) and sarcoid-
osis, independent of the HLA-DRB1 variations 
(10). Hofmann et al. (11) investigated 499 Ger-
man patients with sarcoidosis and detected an 
association between the Annexin A11 gene 
and sarcoidosis. Annexin A11 has the functions 
of apoptosis, calcium-mediated signaling, and 
regulation of the cell traffic. Dysfunction of the 
Annexin A11 gene may affect the apoptosis 
pathways and mechanisms in sarcoidosis. In 
the literature, there are reports about the fa-
milial sarcoidosis cases. Salm (12) reported a 
familial sarcoidosis patient who terminated as 
neurosarcoidosis. Brennan et al. (13) reported 
the high prevalence of sarcoidosis among sib-
lings (2.4%), which suggests that genetic famil-
ial factors significantly predispose the develop-

ment of sarcoidosis and that family members 
of affected patients should be screened for 
this disease. Pietinalho et al. (14) compared the 
prevalence of sarcoidosis among Finnish and 
Japanese populations. Those surveys provide 
the prevalence of familial sarcoidosis in Finland 
of 3.6%-4.7% and in Hokkaido of 2.9%-4.3%. 
Among familial cases, the dominating rela-
tionships were sister-brother and mother-child 
relationships. Elford et al. (15) reported a fami-
ly in which five members have been affected 
with sarcoidosis. The radiological findings of all 
cases are presented, together with HLA typing, 
T-cell subset, and cytokine analysis in four cas-
es.

In conclusion, the association of many HLA/
non-HLA genes and sarcoidosis has been in-
vestigated in the recent years (16-29); however, 
the results are controversial and inconsistent. 
The familial sarcoidosis cases are reported in 
various studies. Sarcoidosis is more common 
between the relatives of patients with sarcoid-
osis than the normal population. The relatives 
of patients with sarcoidosis should be investi-
gated as a candidate of sarcoidosis.

Informed Consent: Written informed consent was ob-
tained from patients who participated in this study. 

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - S.K., E.A.; Design - S.K., 
E.A.; Supervision - S.K., E.A.; Resources - S.K., E.A.; Ma-
terials - S.K., E.A.; Data Collection and/or Processing 
- E.A., S.K.; Analysis and/or Interpretation - S.K., E.A.; 
Literature Search - S.K., E.A.; Writing Manuscript - E.A., 
S.K.; Critical Review - S.K., E.A. 

Conflict of Interest: No conflict of interest was de-
clared by the authors.

Financial Disclosure: The authors declared that this 
study has received no financial support. 

References
1.	 Statement on sarcoidosis. Joint Statement of 

the American Thoracic Society (ATS), the Euro-
pean Respiratory Society (ERS) and the World 
Association of Sarcoidosis and Other Granu-
lomatous Disorders (WASOG) adopted by the 
ATS Board of Directors and by the ERS Execu-
tive Committee, February 1999. Am J Respir Crit 
Care Med 1999; 160: 736-55.

2.	 James DG, Turiaf J, Hosoda Y, Williams WJ, Israel HL, 
Douglas AC et al. Description of sarcoidosis: Report 
of the Subcommittee on Classification and Defini-
tion. Ann N Y Acad Sci 1976; 278: 742. [CrossRef]

3.	 Grunewald J, Eklund A. Human leukocyte an-
tigen genes may outweigh racial background 
when generating a specific immune response 
in sarcoidosis. Eur Respir J 2001; 17: 1046-48. 
[CrossRef]

4.	 Familial associations in sarcoidosis. A report to the 
Research Committee of the British Thoracic and 

Tuberculosis Association. Tubercle 1973; 54: 87-98. 
[CrossRef]

5.	 Sverrild A, Backer V, Kyvik KO, Kaprio J, Milman 
N, Svendsen CB, et al. Heredity in sarcoidosis: a 
registry-based twin study. Thorax 2008; 63: 894-
896. [CrossRef]

6.	 Rybicki BA, Iannuzzi MC, Frederick MM, Thomp-
son BW, Rossman MD, Bresnitz EA, et al. Familial 
aggregation of sarcoidosis. A case control etio-
logic study of sarcoidosis (ACCESS). Am J Respir 
Crit Care Med 2001; 164: 2085-91. [CrossRef]

7.	 Schurmann M, Reichel P, Muller-Myhsok B, 
Schlaak M, Müller-Quernheim J, Schwinger E. 
Results from a genome-wide search for pre-
disposing genes in sarcoidosis. Am J Respir Crit 
Care Med 2001; 164: 840-46. [CrossRef]

8.	 Rybicki BA, Maliarik MJ, Poisson LM, Iannuzzi 
MC. Sarcoidosis and granuloma genes: a fami-
ly-based study in African-Americans. Eur Respir 
J 2004; 24: 251-57. [CrossRef]

9.	 Grutters JC, Sato H, Pantelidis P, Lagan AL, Mc-
Grath DS, Lammers JW, et al. Increased frequen-
cy of the uncommon tumor necrosis factor 
-857T allele in British and Dutch patients with 
sarcoidosis. Am J Respir Crit Care Med 2002; 
165: 1119-24. [CrossRef]

10.	 Spagnolo P, Sato H, Grutters JC, Renzoni EA, 
Marshall SE, Ruven HJ, et al. Analysis of BTNL2 
genetic polymorphisms in British and Dutch 
patients with sarcoidosis. Tissue Antigens 2007; 
70: 219-227. [CrossRef]

11.	 Hofmann S, Franke A, Fischer A, Jacobs G, Noth-
nagel M, Gaede KI, et al. Genome-wide associa-
tion study identifies ANXA11 as a new suscep-
tibility locus for sarcoidosis. Nat Genet 2008; 40: 
1103-06. [CrossRef]

12.	 Salm R. Familial sarcoidosis terminating as neu-
rosarcoidosis. Postgrad. Med J 1969; 45: 668-74. 
[CrossRef]

13.	 Brennan NJ, Crean P, Long JP, Fitzgerald MX. High 
prevalence of familial sarcoidosis in an Irish pop-
ulation. Thorax 1984; 39: 14-18. [CrossRef]

14.	 Pietinalho A, Ohmichi M, Hirasawa M, Hiraga Y, Lö-
froos AB. Selroos O. Familial sarcoidosis in Finland 
and Hokkaido, Japan - a comparative study. Respi-
ratory Medicine 1999; 93: 408-12. [CrossRef]

15.	 Elford J, Fitch P, Kaminski E, McGavin C, Wells IP. Five 
cases of sarcoidosis in one family: a new immuno-
logical link? Thorax 2000; 55: 343-44. [CrossRef]

16.	 Sato H, Woodhead FA, Ahmad T, Grutters JC, 
Spagnolo P, van den Bosch JM. Sarcoidosis HLA 
class II genotyping distinguishes differences of 
clinical phenotype across ethnic groups. Hum 
Mol Genet 2010; 19: 4100-11. [CrossRef]

17.	 Voorter CE, Drent M, van den Berg-Loonen 
EM. Severe pulmonary sarcoidosis is strong-
ly associated with the haplotype HLA-
DQB1*0602-DRB1*150101. Hum Immunol 
2005; 66: 826-35. [CrossRef]

18.	 Celik G, Sen ES, Ulger AF, Ozdemir-Kumbasar O, 
Alper D, Elhan AH.Human leukocyte antigens A 
and B in Turkish patients with sarcoidosis. Arch 
Bronconeumol 2004; 40: 449-52. [CrossRef]

19.	 Hizawa N, Yamaguchi E, Furuya K, Jinushi E, Ito A, 
Kawakami Y. The role of the C-C chemokine re-
ceptor 2 gene polymorphism V64I (CCR2-64I) in 
sarcoidosis in a Japanese population. Am J Respir 
Crit Care Med 1999; 159: 2021-23. [CrossRef]

286

Akyıldız and Kobak. Familial sarcoidosis Eur J Rheumatol 2017; 4: 284-7

https://doi.org/10.1111/j.1749-6632.1976.tb47090.x
https://doi.org/10.1183/09031936.01.17510460
https://doi.org/10.1016/0041-3879(73)90030-5
https://doi.org/10.1136/thx.2007.094060
https://doi.org/10.1164/ajrccm.164.11.2106001
https://doi.org/10.1164/ajrccm.164.5.2007056
https://doi.org/10.1183/09031936.04.00005904
https://doi.org/10.1164/ajrccm.165.8.200110-0320
https://doi.org/10.1111/j.1399-0039.2007.00879.x
https://doi.org/10.1038/ng.198
https://doi.org/10.1136/pgmj.45.528.668
https://doi.org/10.1136/thx.39.1.14
https://doi.org/10.1053/rmed.1999.0579
https://doi.org/10.1136/thorax.55.4.343
https://doi.org/10.1093/hmg/ddq325
http://[CrossRef]
https://doi.org/10.1016/S1579-2129(06)60354-6
https://doi.org/10.1164/ajrccm.159.6.9810020


20.	 Petrek M, Kolek V, Szotkowská J, du Bois RM. 
CC and C chemokine expression in pulmonary 
sarcoidosis. Eur Respir J 2002; 20: 1206-12. 
[CrossRef]

21.	 Takada T, Suzuki E, Ishida T, Moriyama H, Ooi H, 
Hasegawa T. Polymorphism in RANTES chemo-
kine promoter affects extent of sarcoidosis in a 
Japanese population. Tissue Antigens 2001; 58: 
293-98. [CrossRef]

22.	 Hattori N, Niimi T, Sato S, Achiwa H, Maeda H, 
Oguri T. Cytotoxic T-lymphocyte antigen 4 gene 
polymorphisms in sarcoidosis patients. Sarcoid-
osis Vasc Diffuse Lung Dis. 2005; 22: 27-32.

23.	 Akahoshi M, Ishihara M, Remus N, Uno K, Mi-
yake K, Hirota T. Association between IFNA gen-

otype and the risk of sarcoidosis. Hum Genet 
2004; 114: 503-09. [CrossRef]

24.	 Muraközy G, Gaede KI, Zissel G, Schlaak 
M, Müller-Quernheim J. Analysis of gene 
polymorphisms in interleukin-10 and trans-
forming growth factor-beta 1 in sarcoidosis. 
Sarcoidosis Vasc Diffuse Lung Dis 2001; 18: 
165-69.

25.	 Seyhan EC, Cetinkaya E, Altin S, Gunluoglu MZ, 
Demir A, Koksal V. Vascular endothelial growth 
factor gene polymorphisms in Turkish patients 
with sarcoidosis. Tissue Antigens. 2008; 72: 162-
65. [CrossRef]

26.	 Seitzer U, Swider C, Stüber F, Suchnicki K, Lange 
A, Richter E, et al. Tumour necrosis factor alpha 

promoter gene polymorphism in sarcoidosis. 
Cytokine. 1997; 9: 787-90. [CrossRef]

27.	 Valentonyte R, Hampe J, Huse K, Rosenstiel P, 
Albrecht M, Stenzel A, et al. Sarcoidosis is asso-
ciated with a truncating splice site mutation in 
BTNL2. Nat Genet 2005; 37: 357-64. [CrossRef]

28.	 Levin AM, Iannuzzi MC, Montgomery CG, 
Trudeau S, Datta I, McKeigue P, et al. Association 
of ANXA11 genetic variation with sarcoidosis 
in African Americans and European Americans. 
Genes Immun 2013; 14: 13-8. [CrossRef]

29.	 Sever F, Kobak S, Goksel Ö, Goksel T, Orman M, 
Berdeli A. Prevalence and significance of MEFV 
gene mutations in patients with sarcoidosis. 
Scand J Rheumatol 2016; 45: 215-18. [CrossRef]

287

Eur J Rheumatol 2017; 4: 284-7 Akyıldız and Kobak. Familial sarcoidosis

https://doi.org/10.1183/09031936.02.00289902
https://doi.org/10.1034/j.1399-0039.2001.580502.x
https://doi.org/10.1007/s00439-004-1099-5
https://doi.org/10.1111/j.1399-0039.2008.01076.x
https://doi.org/10.1006/cyto.1997.0224
https://doi.org/10.1038/ng0605-652a
https://doi.org/10.1038/gene.2012.48
https://doi.org/10.3109/03009742.2015.1092580

